ABSTRACT: An unexpected selectivity was observed in the aromatic displacement reaction of 4-(2-hydroxyethylamino)phthalazinones l_-3 and 7, 8 differently substituted with the leaving nitro group on the condensed benzene ring. On treatment with a series of amine and hydrazine nucleophiles, the 8-nitro isomers T3 were readily transformed into the corresponding aromatic amine (4-6), while the substrates carrying the nitro group at position 6 or 7 (2 and 8) remained unchanged on prolonged treatment with any of the reagents used. Application of pyridine or DMF as a solvent proved to be indispensable to successful conversions even of the 8-nitro derivatives 1.-3.
INTRODUCTION
Nucleophilic substitution of nitro group attached to aromatic ring is a well documented reaction having wide synthetic utility (1) (2) (3) . This type of conversion is highly promoted by the presence of strong electron-withdrawing groups capable of stabilizing the anionic intermediate. Numerous reports have presented the efficiency of a properly positioned cyano-, carboxy-, carboxyalkyl-and related groups (1) , or an other nitro substituent (2) in promoting such displacement reactions. Nevertheless, there are only a few examples in which the activation can be attributed to a heterocycle with electron acceptor character condensed to the aromatic ring carrying the nitro leaving group (3) . In this contribution we report on an unexpected substrate specific nitro displacement wich can easily be effected by a series of amine and hydrazine nucleophiles on 8-nitro-4-(2-hydroxyethylamino)phthalazin-l(2//)-ones 1-3 (Scheme 1), but does not take place on the isomerous nitro compounds 1_ and 8 (Scheme 2). On the other hand, from a pharmaceutical point of view it is worth emphasizing that the convenient introduction of basic side chains into the benzene ring of a 4-aminophthalazinone derivative may open a straightforward and economical way to a wide variety of novel compounds with potential biological activity, because the preparation of precursors l_-3 and numerous related compounds can be based on the readily available 3-nitrophthalic anhydride (cf. Experimental). The outstanding biological activity of structurally related compounds has also been reported (4).
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Scheme 1
Highly substrate selective nucleophilic amination of nitrosubstituted 4- (2-hydroxyethylamino) phthalazin-1 (2H)-ones substituent in para position relative to the carbonyl group. (For the sake of simplicity, terms ortho and para are used here for these bicyclic compounds.) It must be emphasized that no analogous reactions exhibiting such an extreme ortho/para selectivity have been reported so far. In order to collect more information about the cause of this strange substrate selectivity, 8-nitrophthalic hydrazide (9) and its methylated analogues 10-12 were tried out as models (Scheme 2). On treatment with piperidine in pyridine or DMF, compounds 9-11 proved to be completely resistant to any substitution, while 12 readily underwent amination to give piperidino derivative 13. These experiments suggest that successful displacement of the nitro group even from position 8 (as numbered in 9, 10 and 1_2) or position 5 (as numbered in 1_1) requires the possibility of development of the tautomer from I ( Figure) containing carbonyl group adjacement to the nitro group and an endocyclic C=N bond in the pyridazine ring. Such tautomer seems to be favoured for the reactive aminophthalazinones 1.-3 and monomethylhydrazide 12, while can obviously be excluded for dimethylhydrazide 10 and the isomerous monomethylhydrazide 1_1. This view gains support from the fact that analogous tautomeric form has been determined by comparative spectroscopic methods for phthalic hydrazide (6) . In principle, tautomeric form I can not be excluded for hydrazide 9, but under the applied basic conditions this model and 1_1, both of them are of enhanced acidity, probably undergo deprotonation to give anions of type A ( Figure) , which are resistant to amination. In accordance with this assumption, 9 and 11. were isolated as piperidine salts from the reaction mixtures. Nevertheless, taking all the discussed experimental findings and assumptions into consideration, it must be stated that any explanation of the observed substrate selectivity would inevitably be highly speculative at this stage, so further work on this system is clearly necessary before the difficulty in the mechanistic interpretation can be resolved. 
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prepared by proceeding on the well documented synthetic route described for 4-(2-hydroxyethylamino)phthalazin-l(2//)-ones (7) and their 6,7-dimethoxy derivatives (8) . In this way 3-nitrophthalic anhydride was exclusively converted into 2 and 3 (no formation of the 5-nitro derivative could be detected), but 4-nitrophthalic anhydride gave an approximately 1:1 mixture of 2 and 8. Manifold recrystallization from water yielded 7 in pure form, while 8 was isolated by a series of recrystallization from ethanoi. Differentiation between 7 and 8 was made by DNOE measurements, in the course of which irradiation of the triplet due to the NH-group of the hydroxyethylamino chain resulted an increase in the intensity of the H-5 signal {ci of 1.9 Hz for Ί and d of 8.9 Hz for 8). ( 
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2-(2-Hydroxyethylamino)-4-(2-hydroxyethyIamino)-8-nitrophthaIazin-l(2//)-one (3):
4-(2-Hydroxyethylamino)-6-nitrophthaiazin-l(2/f)-one
4-(2-Hydroxyethylamino)-7-nitrophthaIazin-l(2//)-one (8):
General procedure for preparation of 4a-j; 5a-d; 6a-d and 13:
Compound 3 (5.0 g, 0.02 mol) and the corresponding amine components (0.04 mol) were dissolved in pyridine or DMF (20 cm 3 ), and the mixture was refluxed for 5 hours. After evaporation to dryness in vacuo, the solid residue was suspended in water, filtered off. washed with water and dried. Recrystallization from the solvent presented in the parenthesis after the melting points afforded the products in 80-95% yield. , 6.61; N, 20.42; Found C, 61.23; H. 6.70; N, 20.33. Vol. 3, No. 6, 1997 Highly substrate selective nucleophilic amination of nitrosubstituted 4- (2-hydroxyethylamino) 6.95; N, 21.00; Found C, 57.55; H. 6.93; N, 21 .06. , 5.57; N, 29.77; Found C, 50.98; H, 5.69; N, 29.83 . 
4-(2-Hydroxyethylamino
8-Hydrazino
4-(2-Hydroxyethylamino)-8-(methylhydrazin-l-yl)phthalazin-1 (2//)-one (4i):
